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(54) PLATE-LIKE SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce generation of 
thermal stress generated by a difference in a thermal 
expansion coefficient between a solid electrolyte plate 
and a separator to the possible minimum level. 
SOLUTION: A solid electrolyte plate 1 where electrodes 
1 1 are formed on both surfaces is laminated in a plurality 
through a separator. A sealing material 1 2 is arranged 
between the solid electrolyte plate 1 and the separator, in „ 
peripheral parts of the electrodes 1 1 and on the inside of 
the electrodes 11. 




JPA9-82346 Machine Translation 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a plate- like solid electrolyte fuel cell with which the plural laminates of the 
solid electrolyte plate with which an electrode was formed in both sides were carried out 
via a separator — between said solid electrolyte plate and separators — and a plate-like 
solid electrolyte fuel cell providing a sealing agent in a peripheral edge part of said 
electrode, and an inside of an electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the closure technology 
between a solid electrolyte plate and a separator about a plate-like solid electrolyte fuel 
cell. 
[0002] 

[Description of the Prior Art] A fuel cell is equipment which transforms directly into 
electrical energy the chemical energy which fuel gas, such as hydrocarbon, and oxidant 
gas, such as air, have by an electrochemical reaction. 

Before long a solid electrolyte fuel cell (SOFC), It differs from the phosphoric acid type 
(PAFC) and melting carbonate type (MCFC) which become liquefied [ an electrolyte ] 
under a normal state or an operating condition, There are not corrosion of the charge of 
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an edge strip by an electrolyte, disassembly of the electrolyte itself, evaporation, etc., 
can simplify, and battery structure Since operating temperature is as high as about 1000 
**, It can be used as it is, without reforming methane and natural gas besides hydrogen 
as fuel, and high energy utilization efficiency can be acquired by leading exhaust heat to 
a gas turbine or a steam turbine. 

A solid electrolyte fuel cell is divided roughly into cylindrical, a monolithic type (or 
honeycomb type), and a monotonous type by the difference in structure, among these 
the monotonous type attracts attention from a viewpoint of high power density, low cost, 
and miniaturization. 

[0003] Drawing 6 is an exploded perspective view showing one example of the 
conventional plate-like solid electrolyte fuel cell. The cathode 2 and the anode 3 as an 
electrode are really formed in the upper surface and the undersurface of the solid 
electrolyte plate 1. 

The crossed-product layer of the plurality of this solid electrolyte plate 1 is carried out 
via the separator 4, and the tag blocks 5 and 6 are laminated at the upper and lower ends, 
and it is constituted. 

The fuel gas passage 7 and the oxidant gas passage 8 are formed in the upper and lower 
sides of the separator 4, respectively, and on one side of the upper edge backup leaves 5 
and the lower tag block 6. The oxidant gas passage 8 and the fuel gas passage 7 are 
formed, respectively, and the unit cell 9 of the fuel cell is constituted by the fuel gas 
passage 7 and the oxidant gas passage 8 which sandwich the solid electrolyte plate 1 
and this solid electrolyte plate 1. 

[0004] And if it connects with the external circuit which laminates a majority of such 
unit cells 9 to series, constitutes a cell proper, supplies fuel gas to the fuel gas passage 7, 
supplies air to the oxidant gas passage 8, and does not illustrate the upper part and the 
lower tag blocks 5 and 6, Since oxygen reacts to fuel gas, ionize it and it flows through 
the solid electrolyte plate 1, oxygen incorporates an electron, and serves as oxygen ion 
by the cathode 2 side at this time, fuel gas reacts to this oxygen ion in the anode 3 side 
and electrons are emitted, A cathode is used as a cathode and current flows into the 
upper edge backup leaves 5 from the lower tag block 6 by using an anode as an anode in 
an external circuit. 

[0005] Between the solid electrolyte plate 1 and the separator 4, the seal is carried out 
so that the sealing agent 10 which consists of glass softened in operating temperature 
(about 1000 **) may be put between two sides which meet in the direction of the gas 
passageway of the separator 4 and gas may not leak to them. 
[0006] 
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[Problem to be solved by the invention] However, in the above-mentioned conventional 
fuel cell, although it is comparatively easy to laminate the unit cell 9 to a lengthwise 
direction, making the area of unit-cell 9 the very thing increase has the problem of being 
difficult. This is because the case where the sealing agent 10 which consists of glass 
solidifies, heat stress increases as a result according to the difference of the coefficient 
of thermal expansion of the solid electrolyte plate 1 and the separator 4, and the solid 
electrolyte plate 1 breaks will arise if operating temperature descends by a maintenance 
or a certain cause. When methane is used as fuel gas, in the anode side, in connection 
with a reforming reaction, the unevenness of field internal temperature degree 
distribution occurs, a temperature gradient occurs in the cell central part and a periphery 
by generation of heat accompanying power generation further, and the case where a 
solid electrolyte plate breaks similarly arises. 

[0007] This invention solves the above-mentioned problem. The purpose is to provide 
the plate-like solid electrolyte fuel cell to which generating of the heat stress produced 
according to the difference of the solid electrolyte plate at the time of the rising and 
falling temperature of operating temperature and the coefficient of thermal expansion of 
a separator can be decreased as much as possible, and the area of the unit cell itself can 
be made to increase further. 
[0008] 

[Means for solving problem] Therefore, the plate-like solid electrolyte fuel cell of this 
invention, in the plate-like solid electrolyte fuel cell with which the plural laminates of 
the solid electrolyte plate with which the electrode was formed in both sides were 
carried out via the separator - between said solid electrolyte plate and separators - and 
the sealing agent was provided in the peripheral edge part of said electrode, and the 
inside of an electrode 

[0009] As for the rate of the area which a sealing agent occupies to electrode 
configuration area, it is preferred to consider it as 1 to 50%, and to consider it as 1 to 
20% most preferably is desired. This is because sufficient output cannot be taken out 
with it being it to be 1% or less easy to set destruction of a solid electrolyte plate at the 
time of a thermal excursion, and being not less than 50%. 

[0010] As a sealing agent, the glass whose (1) softening temperature is 500-800 ** is 
used preferably, and (2) glass paste, borosilicate glass, a silica alumina, mullite, soda 
lime glass, and borate glass are used still more preferably. 
[0011] 

[Mode for carrying out the invention] Hereafter, an embodiment of the invention is 
described, referring to Drawings. It is a sectional view where drawing 1 shows one 
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example of a plate-like solid electrolyte fuel cell in this invention, a figure (A) meets a 
top view and a figure (B) meets an A-A line of a figure (A). This invention improves 
the electrodes 2 and 3 of a plate-like solid electrolyte fuel cell explained by drawing 6, 
and structure of the sealing agent 1 0. 

[0012] As shown in drawing 6 , the cathode 2 and the anode 3 are formed in both sides 
of the plate-like solid electrolyte plate 1, and this is shown by drawing 1 as the electrode 
1 1 (one side is omitted). The solid electrolyte plate 1 in which the electrodes 2 and 3 
were formed to both sides is laminated via the separator 4 which served both as a gas 
passageway and a charge collector. 

[0013] The solid electrolyte plate 1 consists of a board-shaped object made from 
publicly known solid electrolyte materials, such as an electrolyte which has oxygen ion 
conductivity, for example, partially stabilized zirconia, and stabilized zirconia, and its 
about 0.08-0.25 mm is more preferably suitable for thickness about 0.05-0.3 mm. If 
there is an intensity top problem when thinner than 0.05 mm, and 0.3 mm is exceeded, a 
current path becomes long and is not preferred. 

[0014] Since the cathode 2 is an oxygen passage side, it applies conductive multiple 
oxide powder, such as corrosive resistant conductive material, for example, LaxSr, 
i. x Mn0 3 , to solid electrolyte plate 1 one side to oxygen under an elevated temperature, 
and it forms it in porosity so that it may become gas permeation nature. As the 
technique of spreading, there are a brushing method and screen printing, in addition a 
CVD method, plasma CVD method, a sputtering method, a spraying process, etc. are 
possible as a preparation method of a porous film. 

[0015] Since the anode 3 is a hydrogen path side, it is formed in porosity so that it may 
become gas permeation nature using corrosive resistant conductive materials (for 
example, nickel/Zr0 2 cermet etc.) to hydrogen under an elevated temperature. If porous 
tabular-izing is possible for an anode and a cathode, they can also use it, making it 
adhere with an electrolyte. The separator 4 is formed with electrically conductive 
ceramics, such as for example, metal or La x Sri_xCr03. 

[0016] In this example, the electrode 1 1 is quadrisected by field of the solid electrolyte 
plate 1, and it is considered as a pattern in which the lattice-like sealing agent 12 was 
formed in the circumference of the electrode 11, and when laminating and assembling 
the solid electrolyte plate 1 and the separator 4, it is made not to carry out a gas leak 
between the solid electrolyte plate 1 and the separator 4. As the sealing agent 12, 
softening temperature adopts glass paste, borosilicate glass, a silica alumina, mullite, 
soda lime glass, borate glass, etc. which are about 500-800 **, for example, in operating 
temperature (900-1000 **) of a cell, it fully softens and these sealing agents close gas. 
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Since composition which increases a connection restraining surface between the solid 
electrolyte plate 1 by the sealing agent 1 2 and the separator 4, and distributes heat stress 
in the direction in every direction uniformly in the time of rising and falling temperature 
of operating temperature is taken, Generating of heat stress produced according to a 
difference of both coefficient of thermal expansion can be decreased as much as 
possible, and area of the unit cell itself can be made to increase further. 
[0017] Drawing 2 shows an experimental result and shows change of open circuit 
voltage at the time of repeating rising and falling temperature to operating temperature 
about a case (comparative example) where a seal of only a periphery is performed in a 3 
steps of 20-cm angle stack cell, and a case (EXAMPLE) where a seal is performed also 
to a periphery shown in drawing 1 , and an inside of an electrode. That is, according to a 
comparative example, when open circuit voltage repeats rising and falling temperature, 
it is falling gradually and thinks [that cross leakage of anode gas by destruction of 
zirconia and cathode gas is being expanded, and]. Compared with this, in the 
embodiment, even if it repeats rising and falling temperature, open circuit voltage does 
not change but a seal inside an electrode shows that prevention from destructive of a 
component has an effect. 

[0018] It is a sectional view where everything but a plate-like solid electrolyte fuel cell 
in this invention carries out the example of drawing 3 - drawing 5 , a figure (A) meets a 
top view and a figure (B) meets an A-A line of a figure (A), respectively. In [ a pattern 
which the sealing agent 12 was formed in a peripheral edge part of the electrode 1 1, and 
formed the sealing agent 12 of rectangular shape in the central part of the electrode 1 1 
in an example of drawing 3 is shown, and ] an example of drawing 4 , In [ a pattern 
which the sealing agent 12 was formed in a peripheral edge part of the electrode 1 1, and 
arranged regularly the sealing agent 12 of two or more rectangular shape inside the 
electrode 1 1 is shown, and ] an example of drawing 5 , The sealing agent 12 is formed in 
a peripheral edge part of the electrode 1 1 , and a pattern which arranged regularly two or 
more circular sealing agents 12 inside the electrode 11 is shown. What is necessary is 
just to form the sealing agent 12 in a peripheral edge part of the electrode 11, and an 
inside of the electrode 11 in short, and the sealing agent 12 inside the electrode 11 is 
one or more, and various form, such as a rectangle and a round shape, can be used for 
the form. 

[0019] According to this invention, generating of heat stress produced according to a 
difference of a solid electrolyte plate at the time of rising and falling temperature of 
operating temperature and a coefficient of thermal expansion of a separator can be 
decreased as much as possible, and area of the unit cell itself can be made to increase 
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further so that clearly from the above explanation. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is a sectional view where one example of the plate-like solid electrolyte 
fuel cell in this invention is shown, a figure (A) meets a top view and a figure (B) meets 
the A-A line of a figure (A). 

[Drawing 2] It is a figure showing the experimental result concerning this invention. 
[Drawing 3] It is a sectional view where everything but the plate-like solid electrolyte 
fuel cell in this invention carries out an example, a figure (A) meets a top view and a 
figure (B) meets the A-A line of a figure (A). 

[Drawing 4] It is a sectional view where everything but the plate- like solid electrolyte 
fuel cell in this invention carries out an example, a figure (A) meets a top view and a 
figure (B) meets the A-A line of a figure (A). 

[Drawing 5] It is a sectional view where everything but the plate-like solid electrolyte 
fuel cell in this invention carries out an example, a figure (A) meets a top view and a 
figure (B) meets the A-A line of a figure (A). 

[Drawing 6] It is an exploded perspective view showing one example of the 
conventional plate-like solid electrolyte fuel cell. 
[Explanations of letters or numerals] 

I - A solid electrolyte plate, 2 - A cathode, 3 - An anode, 4 - Separator 
7 — A fuel gas flow route, 8 — An oxidant gas passage, 9 — Unit cell 

I I - An electrode, 12 - Sealing agent 
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